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ABSTRACT

A WDOE Class II inspection was performed at the Orting wastewater treatment
plant during July 31 - August 1, 1984. It is a lagoon system that serves a
population of about 2,600 and other entities. The purpose was to determine
NPDES permit compliance, evaluate treatment plant operation and capacity, and
review laboratory procedures. A wide range of water quality analyses and
physical measurements were performed. The inspection indicated that the
facility is currently overloaded. Either the lTagoons need to be enlarged

or the influent loads must be decreased to achieve compliance. A number of
recommendations also were made concerning general plant operation and
maintenance.

INTRODUCTION

During July 31 - August 1, 1984, a Class II inspection was carried out by the
Washington State Department of Ecology (WDOE) at the Orting Wastewater Treat-
ment Plant (WTP). The inspection was requested by the WDOE Southwest Regional
Office. The study objectives were to:

I. Determine if the WTP was complying with the effluent limitations given
in National Pollution Discharge Elimination System (NPDES) permit no.
WA-002030-3.

2. Provide information on the treatment efficiency including a description
of plant design and operation.

3. Determine if wastewater from the Mazza Cheese Company or other sources
significantly contributes to the influent organic load.

4. Compare WDOE and WTP Taboratory results and review laboratory procedures.
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A receiving water study was not performed as part of the inspection. The
stream area in the vicinity of the outfall, however, was visually inspected.

Laboratory analyses for the Orting WTP are contracted to Sumner WIP. Labora-
tory procedure review and split-sample analyses were performed at Sumner as
part of the inspection.

Participants in the inspection included John Bernhardt, Marc Heffner, Mike
Behlke, and Dale Clark, WDOE; and Leroy Serosky, WTP operator. Revicw of
laboratory procedures was performed by Sumner WTP employees Hal Stahlhut
(plant supervisor) and Greg Kongslie (plant operator), and Dale Clark.

SETTING

The Orting WTP is located approximately 0.6 mile west of Orting off Highway
162 near the bank of the Carbon River, Pierce County (Figure 1). Plant opera-
tion began in 1972. Secondary treated effluent is discharged to the Carbon
River approximately one mile upstream from the confluence with the Puyallup
River. Residential housing, various small businesses, the State Soldiers'
Home, and the Mazza Cheese Company plant are known major contributors.

The WTP is a pond system with two cells, an aerated pond followed by a polish-
ing pond. Wastewater enters the system via a headworks which includes a com-
minutor for physical breakdown of solids (Figures 2 and 6). The influent then
enters an aerated pond followed by an unaerated polishing pond (Figures 2, 4,
and 5). The treated wastewater then passes through a Parshall flume for flow
measurement and enters the chlorine contact chamber for disinfection (Figure
7). Discharge to the Carbon River uvccurs via a gravily-feed line. Effluent
is discharged streamside via a culvert which has a reinforced "flapper" gate.
The gate prevents back-flow during high water.

A small service building located on the plant grounds houses the chlorine-feed
regulator, chlorine storage tanks, and two overflow pumps for regulating water
Tevel in the plant during periods of high flow. A pump intake located in the
chlorine contact chamber routes water through the pumps to an auxiliary outlet
leading to the receiving water (Figure 2). The overflow system is used when
plant flow exceeds the capacity of the gravity discharge pipe and lagoon depth
is excessive. Also, a bypass line is available that routes influent directly
from the headworks to the chlorine contact chamber (Figure 2). This line is
used only in emergency conditions.

The plant operator normally collects influent and effluent samples for labora-
tory analysis two times per month. The samples are transported to the Sumner
WTP within 12 hours of collection. Four grab samples are hand-compasited over
an eight-hour period (0800, 1100, 1400, and 1530) which represents normal
working hours for the operator. Mazza Cheese Company wastewater is sampled
monthly by the plant operator using a Manning composite sampler. The city of
Orting estimates the Mazza Cheese Company WTP flow by combining water meter
readings to the cheese plant and then subtracting cooling water, lunchroom
water, and boiler water flows. Flow (gpd) and BODs (mg/L) data are used to
calculate the monthly charge for treatment.
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METHODS

Samples were collected at three sites during the inspection: (1) plant in-
fluent, (2) aerated pond effluent, and (3) final effluent (Figure 2). The
Mazza Cheese Company wastewater was sampled at a city manhole just prior to
the waste stream joining with the city's domestic sewage. Composite samples
were collected at each site using a WDOE Manning automatic composite sampler
set to collect a 250 mL sample every 30 minutes. The three treatment plant
stations were sampled tor about 24 hours, while the cheese company composite
was operated from 0800 to 1500 (see Table 1 for sampling times and analyses
performed). The WTP operator did not collect samples during the inspection
due to other duties. Therefore, the split-sample portion of the inspection
for samples collected by Orting was not performed.

Immediately following collection, the WDOE samples were split for later
analysis by the WDOE and Sumner laboratories (Table 1). Samples for WTP
analysis were placed on ice and transported to the Sumner WTP. The WDOE
samples were also placed on ice prior to transporting them to the WDOE
Environmental Taboratory in Tumwater, Washington.

During a pre-inspection survey, plant maintenance and visual indicators of
pond condition were noted.

During the Class Il inspection, field measurements were made to determine
treatment pond dissolved oxygen (D.0.), sludge depth, and flow recording
accuracy. A boat survey was conducted during the Class II inspection to
profile pond sludge depth following a two-dimensional surface sampling
grid and a Sludge Judge depth indicator; surface D.0. sampies were also
collected. To check plant flow meter accuracy, a Manning dipper was in-
stalled in the Parshall flume, and instantaneous plant flows were taken at
the flume.

RESULTS AND DISCUSSION

The 24-hour composite and grab sampling data collected during the survey
are given in Tables 2 and 3. These data provide an overview of the survey
results and serve as a reference for the discussions that follow.

NPDES Permit Compliance

The analytical results for the NPDES permit parameters are given in Table 4.
A summary of noteworthy findings follows.

1. ?H values were within the permitted range of 6.0 to 9.0 standard units
S.U.).

2. Biochemical Oxygen Demand (BOD) concentration (mg/L) and loading (1bs/day)
exceeded the monthly permit 1imit, but met the weekly limit. Ninety-four
percent of the BOD was removed.
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3. Total suspended solids (TSS) concentration (mg/L) and loading (1bs/day)
were within the monthly and weekly permit limits.

4, Effluent fecal coliform (FC) concentrations (24 est. and 16 est. col/100
mL) were well within the permit limits for both monthly and weckly

Timits (200 and 400 co1/100 mL, respectively).
5. Plant. flow was within the average monthly limit.

During the inspection the plant was generally meeting permit requirements with
the exception of the monthly BOD 1imit. However, permit compliance for BOD in
the effluent was marginal and would probably exceed permit limits during periods
of lower temperature and sunlight. The theoretical treatment capability of the
WTP is discussed further in the following section.

Treatment Plant Capacity

At the time of the Class II inspection, the treatment plant was removing 94
percent of the influent BOD, which is considered excellent. BOD removal effi-
ciencies for aeration lagoons normally range from 80 percent to 90 percent
(WDOE, 1980). However, the NPDES monthly permit limit was exceeded by 33 per-
cent, apparently because the influent BOD load exceeded plant capacity. Since
aerated lagoons operate best when temperatures are warm and daylight hours are
long, the plant should have been operating near maximum efficiency during the
survey. Removal efficiencies for BOD during lower temperature and shorter day-
Tight conditions (fall, winter, and spring) were estimated using the following
design criteria equations (WDOE, 1980):

5o

K1l - 05”)“m1 (Equation 1)
7.3 ¢
where:
K1 = reaction coefficient (at 22.5°C)
t = detention time at 13.7 days (0.32 MGD plant flow)
So = influent BOD (640 mg/L)
S = aeration pond effluent BOD (72 mg/L)
Ky for inspection = 0.2504
and:
K¢ = Kpp 1.047(7-20) (Equation 2)
where

Ky = reaction coefficient at given temperature
wastewater temperature (°C)

—4
o

Thus, to find Kpp:

Ky = 0.2504
% = 22.5

then:

K20 = 0.2232
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Based on the design criteria equations above, Table 6 below indicates that
removal efficiency drops as temperature declines. Correspondingly, during
the winter, NPDES permit violations would probably increase.

Treatment capacity with respect to the organic load was estimated by two
methods. First, using the original design population of 2,600 and 0.2 1b/
day BODg produced per citizen (WDOE, 1980b), plant capacity was calculated
to be 520 1bs BOD5/day. This estimate does not assume loading from other
sources (i.e., Mazza Cheese Company). Second, the treatment plant capacity
was estimated by solving for Sy in Equation 1, above, and based on the
following assumptions:

1. A detention time of 13.7 days, based on flow measured during the
inspection.

2. A 50 percent BOD removal efficiency for the polishing pond.

3. A final effluent concentration of 30 mg/L, the NPDES permit limit
for BOD.

Table 6. Treatment capacity with respect to influent
BOD loading at varying temperatures.

Reaction Treatment Capacily
Temperature Coefficient expresed as influent

(°c) (Kq) BOD Load (1bs/day)
22.5 0.2504 1,421
20 0.2232 1,285
15 0.1774 1,053
10 0.1410 872
5 0.1121 725

During winter (5°C), the polishing pond probably removes far less than 50
percent of the BODg applied. Assuming 25 percent removal during cold weather
(moderate worst-case conditions), the 725 1bs/day WP capacity estimate drops
to 483 1bs/day. Thus about 520 1bs/day appears appropriate for winter BOD
loading for this facility. This estimate is somewhat lower than the estimate
of 705 1bs/day given in the city records (PAC-TECH, 1985).

Plant flow and BOD data for 1984 through September from the WTP Daily Monitor-
ing Reports (DMRs) are given in Table 7. The BODg concentrations are based

on limited analyses (one to two per month for BOD5 and daytime grab composite
sampling. Table 7 includes flows corrected for plant flow meter inaccuracy
discovered during the inspection. Plant meter script chart readings appeared
to be about 25 percent high when compared to instantaneous WDOE flow measure-
ments at the Parshall flume (0.41 versus 0.32 MGD). Comparison of the WDOE
Manning dipper flow meter totalizer measurement to the WTP totalizer measure-
ment suggests the same bias. Total flow for 24 hours as recorded by the dip-
per was 0.34 MGD as compared to the plant meter measurement of 0.41 MGD. The
WTP totalizer error results in an overestimate of BOD loadings reported on the
DMRs .
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At the time of the Class II inspection, the influent BOD load was 1770 1bs/
day. This loading rate appears fairly typical for the facility (Table 7).
When the BOD loads are compared to the estimated 520 1bs/day BODc capacity,
serious overloading during non-optimum winter conditions is Tike?y. Because
ol the hiygh winter flows, BODg permit loading violalions are oftlen of
greater magnitude than concentration violations.

Figure 3 shows surface oxygen concentration and sludge depth measured in the
aerated pond during the Class II inspection. Results indicate that the pond
was well below the recommended minimum 1.0 mg/L dissolved oxygen (EPA, 1977).
The organic loading described above is a possible cause of the low D.0.s ob-
served. Sludge depth in the aerated pond ranged from zero to five feet (Fig-
ure 3). The greatest sludge depth was at the southwest corner. The pond is
irregular in shape and this corner is farthest from the aerators. Reduced
circulation could account for the solids accumulation in this area. To im-
prove circulation, relocation of the aerators or the addition of a third
aerator should be considered.

The aerated pond was experiencing one obvious visible problem at the time of
the inspection. Gas produced under the pond liner was forcing the liner to
the surface in some areas. Large "bubbles" measuring several feet across were
interspersed around the pond. Table 8 estimates that the gas bubbles decreased
pond capacity by approximately 70,000 gallons, and detention time was reduced
by about 4 1/2 hours during the inspection. Because the bubbles were neither
fixed in size nor location, volume and detention time reductions are likely
variable. Although volume reduction is small, the bubbles alsc may disrupt
the circulation of wastewater through the pond, thus reducing treatment. The
disruption in circulation could account for the previously mentioned sludge
buildup in the southwest corner of the aerated pond. Stretching and exposing
the liner to ultraviolet radiation from sunlight may be degrading the liner
and reducing its service life. Holes in the liner could result in groundwater
contamination. It is recommended that the bubbles be repaired at the earliest
possible time in a manner that both releases the gas and prevents leaking of
any liquid from the Tlagoon.

The polishing pond D.0. concentrations at the surface also were low (equal to
or less than 0.5 mg/L) (Figure 3). Sludge depth was approximately 25 percent
of total water depth, reducing treatment capability. Future monitoring of the
sludge depth and treatment capacity in this pond would be appropriate. If
sludge depth increases, clean-out should be considered.

During the survey, a heavy growth of duckweed was observed covering a signifi-
cant portion of the polishing pond. Aquatic growth of this type reduces
treatment capacity by reducing available light for algal growth and 1imiting
surface motion essential for oxygenation (EPA, 1977). Weed growth should

be controlled by routine removal or elimination when possible. Table 9 notes
this and other general lagoon condition observations found during the walk-
through portion of the inspection.
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The chlorine contact chamber is designed for 60 minutes' detention at design
flow (0.38 MGD) (PAC-TECH Engineering, Inc., 1985). During the inspection, a
dye study was conducted that demonstrated a minimum detention time of 13 1/2
minutes, suggesting that short-circuiting nccurs; also some of fthe dye lingered
in the chamber for several hours, indicating dead areas exist. This pattern
can result from insufficient baffling. Sludge depth was determined to be five
feet at the front of the chamber, two feet in the center, and minimal at the
exit. Sludge reduces detention time and should be removed.

Chlorination is presently accomplished by an automatic regulator (Fisher and
Porter) that delivers up to 20 pounds of chlorine per day. Presently 7 to 7
1/2 pounds of chlorine are delivered per day. The rate of delivery is at the
lowest regulator adjustment. During the inspection, chlorine residual measure-
ments of 2.0, 0.6, and 1.0 mg/L were made along with fecal coliform counts of
24 est. and 16 est./100 mL (Table 3). The requlator appears to be oversized
for the plant flow given the present low FC counts coupled with high effluent
chlorine concentrations.

Mazza Cheese Company and Other Loading Sources

At the time of the inspection, Mazza Cheese company accounted for 7.4 percent
of the total flow and 29.9 percent of BODg load to the plant (Table 7). A
new water meter was installed at Mazza Cheese Company in March 1984 that in-
creased the accuracy of flow measurement. Calculations based on city records
after the meter installation estimate that Mazza Cheese Company's average
daily contribution during production was about 4.8 percent of the total in-
fluent flow and 22 percent of the BODg loading (Table 7). Mazza Cheese
Company daily flows during production were calculated by dividing monthly
average sewage flow by the number of days Mazza Cheese Company operated dur-
ing a given month (Table 10). This method of flow calculation is the method
used by the city, but it is probably inaccurate. A single flow meter on the
Tine that discharges the company's effluent to the city sewer line is needed.

In addition to Mazza Cheese Company, the only other known major source besides
the general population served is the state-operated 01d Soldiers Home. The
home has a resident population of 188, and a full-time staff of 125 plus 20
part-time employees (Wash. State Veterans Home, 1985). Organic loading from
the home was estimated to be 56.5 pounds BOD/day, at a concentration of 360
ma/L (Table 10) EPA, 1980). A mean value of 454 mg/L (+ 99 mg/L standard
deviation) was calculated for sources other than Mazza Cheese Company that
contributed to influent BOD5 strength (Table 6). The value was based on flow
and BOD5 data from DMR, Class II inspection, and city records for WTP influ-
ent and Mazza Cheese Company wastewater. This value does not correspond well
with predicted average domestic BOD strength of 200 to 300 mg/L (WDOE, 1980).
Monitoring to more accurately determine waste strengths and flows from the
major contributors and the WTP is necessary. If the 454 mg/L BODg estimate is
correct, a search for previously unaccounted for sources of loading should be
conducted.
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LABORATORY PROCEDURES REVIEW

The laboratory review consisted of four main elements: (1) Sampling Protocol,
(2) Split Sample Results, (3) BOD Procedures, and (4) TSS Procedures. The
Taboratory procedural rcview form is included in this report following Table 11.

1. Sampling Protocol

As previously stated, the Orting WTP operator composites samples by hand
once per month. Grab samples are collected on a time schedule designed
by the plant operator (equal volumes at 0800, 1100, 1400, and 1530).

The hand-compositing method appears to be inadequate for influent sampling.
Influent flow and loading vary substantially during a normal 24-hour
sampling period. The Mazza Cheese Company, a major contributor to plant
BOD Toading, normally operates between 0300 and 1700 hours. Loading

from other businesses and domestic sources is also greater during the
day. Samples collected only during the day probably result in overesti-
mates of influent BOD. A 24-hour automatic sampler should be used.
Because of suspected differences in waste strength during the course of
the day, a flow-paced influent composite should be collected if feasible.
Effluent quality is more homogeneous due to the lengthy retention

time in the treatment ponds. However, a 24-hour compositor should also
be used to monitor final effluent quality to maintain continuity of
sampling procedures. The time-composited sampling of the Mazza Cheese
Company wastewater is probably adequate; however, flow compositing would
he hetter, if feasible.

2. Split Sample Results

The results of the 24-hour composite samples split with the Sumner WTP
are given in Table 11. The results indicate a 26 percent mean difference
between laboratories for three BOU analyses (influent, effluent, and
Mazza Cheese Company wastewater). For all BOD analyses, Sumner WTP
results demonstrated lower concentrations than WDOE. EPA quality assur-
ance (QA) samples also were given to the WTP for analysis. One analysis
was 18 percent Tower than the QA sample (103 vs. 84 mg/L) accepted true
value. The other concurred with the EPA results (2.6 mg/L). Both test
results were in the acceptable 95 percent confidence interval with the
less accurate test result being on the Tow end of the acceptable range.

Total suspended solids (TSS) results indicate poor comparison between
Taboratories, the difference being over 30 percent (Table 11). The WTP
influent results were Tower than WDOE's, while the opposite was observed
with the effluent sample. The Mazza Cheese Company sample split was much
closer, with a 7 percent difference in values. The EPA QA sample indi-
cated a fair comparison between the true value and the WTP analysis (35
vs. 26 mg/L), with the WTP value being 26 percent lower. The WTP analy-
sis was within the 95 percent confidence interval.
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3. BOD Procedures

Sumner WTP uses the BOD laboratory procedure described in Standard
Methods (APHA-AWWA-WPCF, 1980). Effluent samples are dechlorinated when
necessary using potassium iodate titrant to determine the amount of
sodium thiosulfate needed. Samples are then re-seeded using the influent
supernatant. The seed material is added to the BOD bottle just prior to
testing.

The five-day D.0. depletion for the blank is determined and normally
falls within a range of 0.1 to 0.2 mg/L. The normal range of initial
(zero-day) D.0. is 9.0 to 9.1 mg/L, near saturation of 9.2 mg/L at 20°C
and sea level. The elevation of the WTP is approximately 200 feet. BOD
calculations are based on sample dilutions and not dilution water blanks.

Low BOD results when compared to WDOE and USEPA analysis were noted in

the split sample results section above. The differences observed could be
the result of underestimating the initial (zero-day) D.0. and/or incubator
temperature varying from optimum temperature (20°C). Underestimation of
initial D.0. can result from incorrect meter readings, from calibration
error, or from meter malfunction. BOD dissolved oxygen is determined

usig a YSI D.O. meter. The meter is calibrated against D.0O.s analyzed by
Winkler titration whenever RODs are performed. Phenylarsine oxide (PAD)
pillows are used as the titrant; however, the PAO is not standardized.

To ensure accuracy, each batch of PAO should be standardized using the
approved method found in Standard Methods (APHA, 1980) or the WDOE BOD
manual (1983). Incubator temperature is checked by a mercury thermometer
attached to the incubator. A log is not maintained. It is recommended
that temperature be checked using a mercury thermometer immersed in a
water bath Tocated on Lhe same shelf as Lhe BOD samples. Temperature
should be checked twice daily, and if fluctuation from 20°C is a problem,
a log book should be kept. Both of these procedures are needed to ensure
a constant sample temperature of 20°C (+ 1°C). An improper incubator
temperature can result in irregular microbe activity during incubation

and unpredictable oxygen demand.

pHs of BOD samples are normally not checked to ensure they fall in the
range of 6.5 to 8.5. It is recommended that the pH be checked prior to
analysis. Due to the wide pH swings of the Mazza Cheese effluent (Table
3), this appears to be particularly important for the BOD samples. If
the pH is out of this range, the samples should be adjusted using sodium
hydroxide or sulphuric acid. pH is measured using a pH meter. It is
recommended that the meter be calibrated before each BOD test.

4, TSS Procedures

TSS is determined based on Standard Methods (APHA-AWWA-WPCF, 1980). The
samples are filtered through 9 cm glass fiber filters and a Gooch cruci-
ble. The filters are prewashed and dried for one hour at 103°C. Fol-
Towing drying, the filters are cooled in a desiccator, weighed, and used
immediately. Following filtration, the filters and crucible are dried
for one hour and allowed to cool in a desiccator prior to weighing and
re-weighing. The filters are not re-dried prior to the re-weighing
procedure.
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The Taboratory review did not identify any major problems with technique
that would account for the analytical differences noted previously in

the Split Sample Results Section. Two possibilities that could be checked
are laboratory scale calibration and assuring that the oven temperature
does not get too high during drying. Other recommendations include re-
peating drying and cooling cycle prior to re-weighing until a constant
filter weight is obtained or until the weight loss is less than 0.5 mg.

Visual Inspection at Outfall Site - At the time of the inspection, the treated
wastewaters were being discharged onto the stream bank about five feet from
the receiving stream. The wastewater appeared to quickly dissipate. A re-
ceiving water survey was not practical becaue of high flow and turbid condi-
tions in the river.

SUMMARY AND CONCLUSIONS

During the inspection, effluent at the Orting WTP exceeded the monthly NPDES
permit concentation loading for BODg. The plant appcared to be organically
overloaded under the conditions that existed during the inspection. Influent
strength was unusually high. Weather conditions during the inspection were
considered optimum for lagoon efficiency. The overload problem would likely
be much more severe during the colder winter months. It was estimated that
the organic Toad might exceed plant capacity by about three-fold during such
cold-weather periods.

Recommendations necessary to improve monitoring and plant operation include:

1. A 24-hour influent sample appears necessary to properly estimate plant
loading. A flow-paced composite is preferable if feasible. A flow-paced
composite is also recommended for sample collection at the Mazza Cheese
Company wastewater discharge. Also, an improved flow-monitoring system
for the Mazza Cheese Company wastewater is needed. A flow meter on the
discharge line from Mazza Cheese Company to the city sewer line is
recommended. Measuring actual loads to the WTP from the Mazza Cheese
Company and the State Soldiers Home should be done to determine if any
other high BODg contributors are on the system.

2. Due to the unaccountably high influent BOD strength, monitoring of BOD
sources to determine loading and strength is needed.

3. Problems with the treatment lagoons were noted during the inspection.
Problems included:

a. Bubbles in the aerated lagoon Tiner were protruding above the water
surface. Venting these bubbles in a manner that both releases air
and prohibits liquid leakage is necessary. Repair is necessary to
prevent disruption of circulation patterns in the lagoon and to
protect the integrity of the liner.
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D.0. concentrations were low in the aerated pond (average on the
surface 0.4 mg/L). Also, sludge depth in the south corner of the
pond was considered excessive (five feet). Evaluation of aerator
oxygenation and mixing capabilities is necessary.

Duckweed growth in the polishing pond was becoming a problem.
The duckweed should be removed regularly.

Sltudge depth in the polishing pond was approximately 1/4 of the
total depth. The sludge depth should be routinely monitored (two
to three times per year) and sludge removal considered if the depth
increases significantly.

Better control of weed growth in and around the ponds is needed.
Such growth can have a major deleterious effect on circulation and
plant treatment efficiency.

Control of burrowing rodents in the dikes is needed to decrease
the chance of dike breaching.

Calibrate the flow meter at the WTP to provide accurate flow-monitoring

The meter calibration should be checked routinely with instan-

taneous checks at the Parshall flume,

Modification of the chlorine regulator to allow a lower chlorine feed
rate and improved baffling in the chlorine contact chamber to prevent
short-circuiting are needed. Also, sludge deposits should be removed
from the chlorine contact chamber to better use available detention

Increased effort to reduce vandalism of the flood gate and return the
gate to proper working condition is necessary. This could be accom-
plished by installing a steel grate around the gate. The grating would
have the added benefit of protecting the gate from uprooted trees carried
downstream during periods of high stream flow.

None of the above recommendations will solve the NPDES permit violations at
the treatment plant. Either the lagoons need to be enlarged or the influent
loads must be decreased to achieve compliance.

DC:cp
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Table 1. Sample times and locations for WDOE July 31 - August 1, 1984, Orting
Class II inspection (all samples WDOE).
Composite Samples
Total
Installation Date time
Sample (time in - time out) (hours)  Location
Mazza Cheese 7/31/84 0845 - 1540 6.8 Cheese plant 4" dis-
Company charge to sewer
Aeration 7/31/84 0910 - 0930 24.3 Influent channel
Tagoon following comminutor
influent
Aeration 7/31/84 1050 - 1010 23.3 Mid-depth of pond at
1agoon approximate outlet
effluent location
Polishing 7/31/84 0935 - 0940 24.2 Chlorine contact chamber
pond discharge
effluent
Grab Samples
Collection Date Laboratory
Sample (time) Analyses Field Analyses
Mazza Cheese 7/31/84 (0830)1l/ pH, temp., cond., D.O.
Company (1545)
8/01/84 (0917)
Aeration 7/31/84 (0915)1/ pH, temp., cond., D.O.
pond (1505)1/
influent 8/01/84 (0930)
Aeration 7/31/84 (1050) pH, temp., cond., D.O.
pond - (1520)
effluent 8/01/84 (1045)
Polishing 7/31/84 (0935)2/ pH, temp., cond., D.0., total
pond (1106) resid. chlorine, F.C.
effluent (1525)
8/01/84 (1015)1
(1025)2/  turb., F.C.

1/Dissolved oxygen not measured.
2/Total residual chlorine not measured.



*A103eU0QR | 4]M 43uwng Aq S{SA|puyy

juanyi 443
03 92 ¥8/10/8  xdiM puod
0T IT €'6 01°0> O0T1°0> ¢'6 6¢ 96, (7L g 20 06¢ 096 061 ) 006 [/ S°G Op60 S€60 v8/1€// 30CM Butysi|og
Jusan {343
¥8/10/8 puogd
022 21 1'6 0I'0> 010> 16 9 86/ S/ 6 s 0/€ 086  01¢ 2L 0S8 £/ 0°t 0101 O0SOT +8/1€/( 30(M uoLjeudy
LS v0§ ¥8/10/8 xdiM
Ovl 21 0°6 I'T OT°0> 0°1T 022 685 0°/ €€ 08¢ 00 00TT 09/ 0v9 Ov9 G°L €79 0€60 0160 ¥8/1€// 30QM  3uenijuj
166§ P02 v8/1E/L  x»dIM 9593y
0Tz 29 1€ 81 G2°0> 0L Ocy O0CET $°¢ OT OpS O£/ 0062 00/€ 008 0092 000I< §°/ 2°7 ObST S¥8O v8/1€/4 30M RZZRY
S~ [w] = = = -~ —~wnv T — - - - ) w (] —n b= —f ~ — (] — w
55 . v 4 & § 55838 * z ¢ » 8 & 8 g¥rg o of 5 8 g
O T . 1 0 1 o > O —~ (%3 w =4 w >0 — h=1 ) 1) [l o o
O - O =z = = . O . w [%2] o O w . in} —
GO - ) w . — [ . o — o ®
~— 3 i ] —_ S~ O [ang 3] ~N O [ — [ =] Ing
— O el =2 O O . 0O O . ° ot o
[ad () ~ 3 > ad joe) 3 3 ~— (] ]
< EN fond ~ o (=] ~ Q. ~ ~<
l—ﬂu — * cnuu .
SisA|euy A403e40Qe] SiSA|euy plaLy
*(Pa30U 3S(MU3YI0 SSILUN T/BW B4R SUOLIRAJUIIUOD Lie
v86T ‘1 asnbny - 1¢ Aynp Burunp (d1M) ue (4 Judwieau] 493eMa3seM bBuijag 1@ pajda| oo eiep but [dues 33isodwod JogM 40 Asewuwn ‘2 dlqeyp



"pojewllsiy

8°1 6¢ ¥9T “xv2 0°1 vl 058 b*1¢ G101 #8/10/8
£€°1 90 G/ 098 ¥*G2  G2ST #8/1€/L Jaquiey)
8°0 0°¢ 90TT 9#8/1E/L 19BIUQ) BULJO|Y)
1°1 €L ov8 (°12 SE60 ¥8/1£/L WoJ4 uany| i3

0°'1 G/ 0S8 3°12 S¥0T ¥8/10/8
£°0 G/ ov8 (°€2 02S1 ¥8/1¢/L jusn (443
1°0 G/ 66/ 3°€2  0SOT +8/1¢/L puod uoijeday

0°'1 17/ 006 G°8T 0€60 +8/10/8

v/ 000 ‘1< 0°02 SOST ¥8/1¢/L
2°L 689 8°8T G160 +8/1€/L jusn | jug

621 000 ‘1< V€ L160 t8/10/8

Gt G6°2 ovs 9°9¢  GYST t8/1€/L
1°¢ 0°L 000 1< 9°8T 0€60 +t8/1€/L  *0) 8saay) ezzey
(71/buw) (ALN) (7w 001/109) (1/bw) (*n*s)  (wd/soyun) (0,) @wip  33eqQ 8| duesg

uabAxg A3LpLquny Wwi0} 11 0) LenpLsay Hd A3LAL3ONpUO) *dwo
Um>~0mw5 [eJa4 mc_T_oEu u_.o;umam
230}

Ssisfjeuy A4ojeJd0qe ] I00M

SLSA{euy plat4

86T ‘1 isnfEny - 1¢ Aynp Buranp (dLM) 3jue|d JudWied4] Jd}EMdISEM bBuLjup - S3|nsad adues qeuy ¢ 3|qel



Table 4. Comparison of Class II inspection data to NPDES permit limits -
Orting WTP, July - August 1984,

24-hr Composites

Sumner
WDOE wTpl/ NPDFS Permit Limits

Parameter Analysis  Analysis Monthly  Weekly Daily
BODsg

(mg/L) 40 26 30 45

(1bs/day)* 107 69 95 143

(% removal) 94 96
TSS

(mg/L) 32 50 75 113

(1bs/day)* 85.4 133.4 238 358

(% removal) 95 89
Fecal Coliform

(co1/100 mL) 24 est.,T 200 400

16 est.!

Chlorine Resid.

(mg/L) 1.0,7 Sufficient to maintain FC

1.5t 1imit

pH

(S.U.) 7.7, 7.3%F 6.0 < pH < 9.0

7.5t 7.41

Flow

(MGD) 0.322/ 0.753/
* = Based on corrected plant flow.
t = Grab samples collected during the July 31-August 1, 1984, Class II

inspection.
1/Sumner WTP is contracted to perform all analyses for the Orting WTP.

2/Corrected flow based on observed differences between flow measurements
taken from the WDOE Manning dipper and the flow from the automatic flow
recorder script chart. The automatic flow measurement displayed values
25 percent higher than measured values.

E/Design flow as noted on the NPDES permit is 0.38 MGD.



Table 5. Plant treatment efficiency based on detention time (13.7 days at 0.32 MGD) as it
would vary due to temperature in Orting WTP lagoons.

BOD
Aeration Percent
Pond Final above Removal
Temperature Influent2/ Fffluent Effluent NPDES Efficiency
(°C) K/ (mg/L) (mg/L) (mg/L)3/ Limitd/ (percent)
22.53/ 0.2504 610 72 40 33 94
20.0 0.2232 640 80 45 50 93
15.0 0.1774 640 97 54 80 g2
10.0 0.1410 640 118 66 120 90
5.0 0.1121 640 141 79 163 88

1/K1 = Reaction coefficient, aerated lagoon based on a plant flow of 0.32 MGD, detention
time of 13.7 days, and a temperature of 22.5°C - operating conditions during WDOE Class
II inspection.

Eylnfluent BOD? concentration for WDOE 24-hour composite, WDOE Class II inspection,
July-August 1984,

3/Final effluent based on a 56 percent reduction of primary pond effluent in the polishing
pond as observed during the WDOE Class II inspection.

4/NpDES permit limit monthly average for BODy - 30 mg/L.
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Table 8. Physical description of Orting WTP unit processes, July-August 1984.

Depth Volume Volume Detention

Treatment Unit (feet)l/ (feet3) (gallons) time (days)2/
Aerated Pond

without bubhlesl/ 8 586,136 4,384,900 13.7
Aerated Pond

with bubbles 576,411 4,312,100 13.5
Polishing Pond 6 141,600 1,059, 300 3.3
Polishing Pond 4.5§/ 106,200 794,500 2.5
Chlorine Contact
Chamber 7 3,000 22,500 0.0Z&/

Lwater depth in aerated lagoon and polishing pond based on mean depth
observed during WDOE Class II inspection.

2/For a plant flow of 0.32, the corrected plant flow observed during the
July 31-August 1, 1984, Class II inspection.

§/Depth of polishing pond minus sludge blanket as observed during WDOE
Class II inspection. Sludge depth is approximately 25 percent of total
depth.

ﬁ/Ch]orine contact chamber detention time is equivalent to 101 minutes.



Table 9.

Observations on general plant maintenance observed during walk-through

inspection of the Orting WTP, July 6, 1984.

Observed Element Condition  Comments

Inlet structure Good Little buildup of scum, rags, or other debris,
Comminutor does not remove sonlids.

Water color Good Both ponds were dark green in color, large
patches of red crustaceans (daphnia) observed
on primary cell at surfaces (2 10 cm), pH
above 7.0; some scum observed on surface;
bubbling observed in secondary cell.

Weed growth

- aeration pond Good Duckweed around edges of aeration pond. Duck-

- polishing pond Poor weed covered 50% of polishing pond. Surface
wind blowing from east; without wind, 100%
cover possible.

Pond liner

- aeration pond  Poor Large bubbles in liner extending up from the

- polishing pond Good bottom of the aeration pond. Bubbles appear
to rise and fall and change size - observed
throughout the pond, but mostly around aera-
tors, disturb surface wave action.

Pond diking Good Dikes were in good condition with the excep-
tion of rodent burrows observed on south side
diking - both ponds.

Tall plant control Poor Tall plants observed growing along eastern
shoreline impeding wind action - some steps
had been taken to control growth.

Dike seeding Excellent  Good growth of grasses on outer dike - no
sign of erosion.

Qutlet structure Poor Pier preventing discharge of floating material
from the polishing pond was unsafe to walk on.
Excessive solids were flushed into chlorine
contact chamber when outlet area was cleaned.

Flood control and Poor Signs of vandalism with sticks and rocks

outlet gate

propping flapper gate open and inoperable.
Could result in back-flow of river water
into plant during periods of high river flow.
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Table 11. Wastewater flow (gpd), BOD5 loading (1bs/day), and concentration (mg/L)
for the Washington State operated Soldiers Home, Orgin, Wa., August 1984

Number Wastewater Flowl/ Total BOD52/ B0DS53/

Population of Range Typical Flow Concentration Loading
Unit Units (gpd/unit) (gpd) (mg/L) (1bs/day)
Residents 188 52.8 - 119 92.5 17,390 360 52.3
Employees

full-time 125 5.3 - 15.9 10.6 1,325 360 3.98
Employees

part-time 82 5.3 - 15.9 10.6 84.8 360 0.25
Totals 18,800 56.5
1/
2/

3/
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Serd pn Jaren Zohibilede US0O  sopoct —o 0
LABORATORY PROCEDURAL SURVEY

Discharger: 0,4:,“& FM,,JJ:.JL Area}),m (Powull

NPDES Permit Number:
Date: 7/3,’/%/

Industrial/Municipal Representatives Present: Gyvea kowm\{ic./,
d v 3

Su v LA (/JTP : OJ‘OHM‘A*W - Lm@\rd(ww\r "{T%Q» .
Agency Representatives Present: /Dotlﬁ Claile

I. COMPOSITE SAMPLES

A.  Collection and Handling

1. Are samples collected via automatic or manual compositing

method? W\W‘t . > Model? /)/MMV\/MMK\
_ ' _ J
a. IT automatic, are samples portable ' or
permanently installed ?
N e
o 3 Comments/problems
o)
>~ 3
v
™~
9
1 Qy\,\ 2. What is the frequency of collecting composite samples?
L\j: ~ 1"/&/"{/‘-'\«\‘ . )/\‘OMM /M,«;v“m; 4‘!/\/ 'J Aoy
D
5 3. Are composites collected at a location where homogeneous con-
-%“ ditions exist?
I\ a. Influent? Jea
\ 7
N b. Tinal Effluent? o, ,
‘\} .
?A C. Other (SPECify)? YWayea Ch,ipe )( s, (;r\.yp
o
h
N 4. What is the time span for compositing period? G hmnn
\J’«\\ Sample aliquot? mls per minutes
L'\‘
SN ,
L*‘ - - -
=~ 5. Is composite sample flow or time proportional? ‘k‘ il
AN

Mt 11 23 Sl

)@,r Ve o Gq C)’L \ﬂu_&v\/\_

Sco ”JF xﬂst,dapdl’l]w Fyeeca 9"5'
d . N -
Ov Ja A Av\ M?,.-.\‘ ‘PE‘ e /,-{ =y //L'l nﬂkh’ M o\
>



6. Is final effluent composite collected from a chlorinated or
non-chlorinated source? ..+ .f dhe Ve Luoldoc i T

{
RSP v T = S v . ( .

(7;) Are composites refrigerated during collection? ., Teo

(ié?)- How long are samples held prior to analyses? o €80 2y e

W-ﬁ/\/"\]/m/d (1 - 7 L\""W‘ C‘/‘MQ‘V&;J'“ ro ’rC/Q, Cart, s ) .

9.  Under what condition are samples hald prior to analyses?

a. Refrigeration? yes - . wa uad»u&nl

-

b. Frozen?

c. Other (specify)?

10.  VWhat is the approximate sample temperature at the time of
analysis? _\ e <t o _ Lire. T rovn oo
¥

T

fi) Are compositor bottles and sampling lines cleaned periodically?

a. Frequency?

b.  Method?

12.  Does compositor have a flushing cycle? ,o
i

a. Bafore drawing sample? o

b. After drawing sample? 7

(233;> Is composite sample thoroughly mixed immediately prior to
withdrawing sample?

commandations:




II. BIGCHEMICAL OXYGEM DEMAND CHECKLIST

A.  Technique

1.

(iE;B Standard Methods? : Edition?

What analysis technique is utilized in determining BODS?

b. EPA?

C. A.S.T.M.?

d. Other (specify)?

B. Seed Material

L%(‘JJ-
Is seed material used in determining BOD?‘{&,QacitijAw*/hw

1.
2. \here is seed material obtained? € o 2 ha Ezﬁtﬁii;
gwm {;\waj—/
3. How long is a batch of seed kept? 25 howan ,Q}KL,; + 2-+4 %:A;%‘“
< 1
and under what conditions? (temperature, dark) |.,.4 . | \;*zﬂd
4. How is seed material prepared for use in the BOD test?
(OvnQ,pr‘ru,dLJ g{/f T{o Q»I/ QI{LJ/W‘\/VL,
Recommendations:

(]

{ ‘\" L OJ
. .4 Fe Thdeo oL (0, M Ty Ooeny



C. Reagent later

1.  Reagent water utilized in preparing diultion water is:

Distilled? nM — V‘M(A— 5“«@4-' gO"'?(cLu/a\_,
]

e %)/u

b. Deianized? d%;E%ES

c. Tap » chlorinated non-
chlorinated

d. QOther (specify)?

2. Is reagent water aged prior to use? Yea

How Tong? 3-Y iocebaa s under what conditions?

b&}a/\l’ T c,a.@av:w Yornag a.vnrﬂ- DB Can ‘sz Ao )&6 :

Recommendations:

ﬁ O e ZAA/Z e G.0 = pd

D. Dilution Water

1. Are the lour (4) nutrient buffers added to the reagent water?

~ LA
/

a. [l mls of each nutrient buffer per /o000
mls of reagent water '

2. Wnhen is phosphate buffer added (in relation to setting up
BOD tes t) ? S0 Spﬂ/,c,{/ ¢ /‘fﬂ r’}"L,L/!'

: /
3. How often is dilution water prepared? 44, .../ foF
Maximum agengf dilution water at the time test is set up.

S 1 Mown

4.  Under what conditions is dilution water kept?  bepd oo

] “

cncededas 2o o =




5. What is temperature of dilution water at time of setup?

Recommendations:

L 20° C pracde boa

E.

g At
y/Aees

S, wvn. ¢ /{w

Adet, AT
’/""r@? do.

74
N-T(/ . S (AA« /[4

o % 1*’” “/wj

)

#

Test Procedure

1. How often are BOD's being set up? 2 x // N - ST 22 PP It
7

What is maximum holding time of sample subsequent to end of
composite period? 2

T sample to be tested has been previously frozen, is it
reseeded? How?

3. Does sample to be tested contain residual chlorine? Yea Sd»uééaaux
If yes, is sample

a.

Dechlorinated? Jonuﬂ/nwa_
How? A7 (g/,) 75 Aed  Sdod Szﬁn«é S,OL«.L{ AN

Reseeded?  ~/un

How? p-eﬂl, \/\t &/\&\M:& iy b«f‘«él., /{/\/&Q ( “ \\AA .
uv"”*:a% o L &co{[ (oo L. 'D, W,

Is pH of samp]e between 6.5 and 8.5? 4 p

If no, is sample pH adjusted and sample reseadad? /s

ort Aé’ o tors g ﬂ& %ﬁé;:_,/nu/‘ovf) W“//,»v»/'/r-*/n»:‘;

5.  How is pH measured? lf'/ffiﬁ, i’

a.

b.

Frequency of calibration? —

Buffers used?

6. Is final effluent sample toxic? /).




7. Is the five (5) day DO depletion of the dilution water (blank)
determined? Vea » normal range? _ / L

Vd

8. What is the range of initial (zero day) 00 in dilution water
blank? b A 7’( o < .

9. How much seed is used in preparing the seeded dilution water?
Vzd C FJor s (”)'.

10.  Is five (5) day DO depletion of seeded blank determined? ,4ZL*“
If yes, is five (5) day DO depletion of seeded blank approxi-
mately 0.5 mg/1 grecater than that of the dilution water blank?

f ,

,r,,,,ﬂn,A{/ - /i,»/\"(’v\_,/{/ - 42 - :( Z\’ (J a_}g{,‘/‘f?,
P

11. Is BOD of seed determined? N o

12. Does BOD calculation account for five (5) day DO depletion of

— . a._  Seedad dilution water? _ .e_ ' -
—— 7. Lg[ﬂj’ 7{,,, 2w de

— »
L /\j ,jg("«(’yf,' o . (

g 5/ > fiow? ZA SJI{MJL""‘ Mjl ’“‘/’"(’. secel ﬁé’*’%ﬁiﬁg&
‘i/uﬂam 2 /‘J/]ﬁO > / , >
Goo 5“}‘A$x( b.  Dilution water blank? oz

VP i

e // ' How? ;L:) fwl/,ﬂ,f,u\; O*’\f aéx///m/f,c«/,e, 0 fle %;, ,&z,‘/‘ﬁo’!

J

13. In calculating the five (5) day DO depietion of the sample
dilution, is the initial (zero day) DO obtainad from

a. Sample dilution? u79/ of 50-7m)L
b.  Dilution water blank? vq&é;“vg¢;/’\éﬁéiaﬁiﬂ

14, How is the BOD5 calculated for a given sample dilution which
has resulted in a five (5) day DO depletion of less than 2.0
ppm or has a residual (final) DO of less than 1.0 ppm?

ﬂ// 2 C Q.A,//é, S__/d{r,;fb&" 6/ *’/v\-// C:/ f@,ﬂ,ﬂéle 7/
dildirne

15. Is liter dilution method or bottle dilution method utilized
in preparation of

a. Seeded dilution water? /C‘féa/
b.  Sample dilutions? Zf /&i l?<957 Z7df?Z;%f

16.  Are samples and controls incubated for five (5) days at 2g°C
* 1°C and in the dark? /e




How is incubator temperature regulated? 7%ZZ¢4%”QJA§;/1

17.
18. 1Is the incubator temperature gage chacked for acduraqy? Viez
a. If yes, how? ... A4 ;%9é¢~7annb2ﬁi o 094»sz
b.  Frequency? (5ol ,1¢,y4[ ‘
/
19. Is a log of recorded incubator temperatures maintained? Alo
a. If yes, how often is the incubator temperature monitored/
checked? e
20. By what method are dissolved oxygen conc%?trations detefmined?
: ,é/ wwL/J'«aﬁo
Probe VsT prde Winkler "“Other
/(/L_ [ 0/7(444\.
a. If by probe:
1. . Vhat method of calibration is in use? 2 élénléu.
- ok . . —
1o b b pir cotil B Do e ofi e
2. What is the frequency of calibration? cZ;Alg A o nzew b
b. If by Winkler:
1. Is sodium thiosulfate or PAQ usad as ‘titrant? i?ﬁ()
2. How is standardization of titrant accomplished? ﬁﬁia
Stacrdovd PO wot T howee
3. UWhat is the frequency of standardization? v, ol
M S HA/‘*«Q\, ‘}}M»C,A (RN
' T
Recommendations:

‘S*?uujxaméké; E’613 D o~ \AnabEJ% loasee




F. Calculating Final Biochemical Oxygen Demand Yalues Washington State
Department of Ecology ' )

1. Correction Factors

- A.) Dilution factor:
(/ . _ total dilution volume (ml)
)

(
/

/01l f sample diluted (m] ) :
volume of samp u (m1) L/ . Q QZL,M/Q(/

i S . 1o VO deep
,th/*hdgéﬁﬁ ( b,;> Seed correction: //;77
< V/\J - S

- {BOD of Seed)(ml of seed in 1 liter dilution water)
1000

/”CJ F factor ~ a minor correction for the amount of seed in
N the seeded reagent versus the amount of seed in the
sample dilution: ’

F o= [total dilution volume (m1)] - [volume of sample diluted ml]
Total diltution volume, mi ‘

2. Final BOD Calculations

/a> For seed reagent:

- (seed reagent depletion-dilution water blank depletion) x D.F.

b.  For seeded sample:

(sample dilution dép]etion—di1ution water blank depletion-scf)
x D.F.

¢/ For unseeded sample:

{sample dilution depletion-dilution water b}ank'depTetion)
x D.F. ‘

3. Industry/Municipality Final Calculations



Recommendations: _

-~ wali z£4Jé%/ :Za;w44m;z% ;Qa. ;Z;?éttég{Zf.,
~ /ﬁ%kﬂ <§74L»4143L~v€5;a 35367 7t77£W17{£GU
~ cHeh G e £ —> ol reetenl ol

ITI. TOTAL SUSPENDED SOLIDS CHECKLIST

A.  Technique

1. What analysis technique is utilized in determining total
suspended solids?

a. Standard Methods? e Edition /7”(
b. EPA?
C. A.S.T.M.?

d.  Other {specify)?

B. Test Procedure
1. What type of filter paper is utilized:

a. Reeve Angel 934 AH?

b. Gelman A/E?

c. Other (specify)?
. / </ .
d. Size? Y em ;/4444 & b 5 f74£

2. What type of filtering apparatus is used? AQUC4QQ4, /ﬁ;wxgﬂ?

3. Are filter papers prewashed prior to analysis? Vea

a. If yes, are filters then dried for a minimum of one
hour  yea at 103°C-105°C vea ?

b. Are filters allowed to cool in a dessicator prior to
weighing? s




12.

13.

How are filters stored prior to use? _wa,(',;mmhquﬁfé

What is the averagé and minimum volume filtered? Bos 08 L0 -29p mt
. (<4 -

mﬁﬁﬁg. el 7 305 250 10

How is sample volume selected?

a. Ease of filtration?

b. Ease of calculation?

€. Grams per unit surface area?

d.  Other (specify)? £ /ZZ%;» o ﬂéQLL,nw,hbdgg

What is the average filtering time (assume sample is from final

[y

effluent)? 2 il

How does analyst proceed with the test when the fiJter clogs
at partial filtration? o ‘ 7

If Tess than 50 milliliters can be filtered at a time, are
duplicate or triplicate sampe volumes filtered? YY)

Is sample measuring container§ i.e., graduated cylinder, rinsed
Tollowing sample filtration and the resulting washwater filtered
with the sample? T3

7

Is filter furnel washed down following sample filtration? )

Lfor  Soannid,

Foilowing filtration, is filter dryed for one {1) hour,
cosled in a desscator, and then reweighad? g0
¥

Subsequent to initial reweighing of the filter, is the drying
cycle repeated until a constant filter weight is obtained or
until weight loss is less than 0.5 mg? n




14. Is a filter aid such as cellite used? 40

a. If yes, explain:

Recommendations:

C. Calculating Total Suspended Solids Values Hashington State

Department of Ecology mpﬂrl A

A.  mg/1 TSS = ‘L(“:-B- x 10°

1. Where: A

final weight of filter and residue (grams)

i

B = initial weight of filter (grams)

C = Milliliters of sample filtered

]

2.  Industry/Municipality Calculations



Recormandations:

SPLIT SAMPLE RESULTS:

Origin of Sample

Collection Date

BOD » 1SS FPA BOD Standard

DOE IND. /MUN. DOE - IND. /MUN. DOE IND. /MUN

Seed Care  Sec (M ppdAde J9EL LS p5 SES
/e (o t/ Sceod %x fa,,/,/( % Lees ("71]‘1...({/

TYeo  268-337/
199 Chus 4 WD we) Commper T





